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(57) ABSTRACT

An organic light emitting diode display is disclosed. The
display includes some pixel areas which are opaque and some
pixel areas which are partially opaque and partially transpar-
ent. Selectively displaying the light emission of the pixel
areas allows for control of the relative brightness of a dis-
played image and an object behind the display.
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1
ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0042595 filed in the
Korean Intellectual Property Office on May 6, 2010, the entire
contents of which are incorporated herein by reference.

BACKGROUND

1. Field

The described technology relates generally to an organic
light emitting diode (OLED) display. More particularly, the
described technology relates generally to an organic light
emitting diode display that displays an image using light
emitted from pixel areas, and transmits light from behind the
display through transparent areas.

2. Description of the Related Technology

Organic light emitting diode displays are displays that emit
light and have relatively thin profiles and weight compared to
liquid crystal displays (LCD), because they do not need inde-
pendent light sources. Further, organic light emitting diode
displays have excellent properties, such as low power con-
sumption, high luminance and high response speed.

Recently, an organic light emitting diode display with a
transparency option has been developed. With this product, it
is possible to observe the background behind the organic light
emitting diode display. The transparent organic light emitting
diode display has a plurality of pixel regions spaced apart
from each other and transparent regions positioned between
the pixel regions.

Therefore, when the pixel areas are in the off state, light
from an object behind the organic light emitting diode display
passes through the transparent regions, such that an observer
can see a lit background or scene. Further, the pixel areas emit
light when in the “on” state, such that it is possible to display
images.

However, since the pixel areas are spaced apart by struc-
tural elements in the organic light emitting diode display, the
luminance of a display screen when the pixel areas emit light
is not high. Further, the light of the background behind the
organic light emitting diode display passes through the trans-
parent regions even when the pixel areas emit light. However,
objects in the background overlap with the image displayed in
the foreground. Therefore, it is difficult to clearly display
either the background object or the image to a user.

The above information disclosed in this Background sec-
tion is only for enhancement of understanding of the back-
ground of the described technology and therefore it may
contain information that does not form the prior art that is
already known in this country to a person of ordinary skill in
the art.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

One inventive aspect is an organic light emitting diode
display. The display includes a substrate with a transparent
region, and a plurality of pixel areas spaced apart from each
other on the substrate with the transparent region therebe-
tween. Hach pixel area includes a first pixel area having a first
driver and a first organic light emitting element, and a second
pixel area spaced apart from the first pixel area and having a
second driver and a second organic light emitting element.
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The first pixel area and the second pixel area are indepen-
dently turned on and selectively emit light according to the
same image data.

Another inventive aspect is an organic light emitting diode
display. The display includes a substrate with a transparent
region, and a plurality of pixel areas spaced apart from each
other on the substrate with the transparent region therebe-
tween. The display also includes a first scan driver and a
second scan driver on the substrate, and a data driver on the
substrate. Each of the pixel areas includes a first pixel area
with a first driver electrically connected with the first scan
driver and the data driver, and a first organic light emitting
element electrically connected with the first driver. Each of
the pixel areas also includes a second pixel area with a second
driver spaced apart from the first pixel area and electrically
connected with the second scan driver and the data driver, and
a second organic light emitting element electrically con-
nected with the second driver. The first pixel area and the
second pixel area selectively emit light according to the same
image data.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic layout view of an organic light emit-
ting diode display according to an exemplary embodiment;

FIG. 2 is a layout view of an organic light emitting diode
display according to an exemplary embodiment;

FIG. 3 is a cross-sectional view taken along line I-1 of FIG.
2;

FIG. 4 is a cross-sectional view taken along line II-II of
FIG. 2;

FIG. 5 is a block diagram showing a configuration of an
organic light emitting diode display according to an exem-
plary embodiment;

FIG. 6 is a schematic layout view showing a transparence
mode of an organic light emitting diode display according to
an exemplary embodiment;

FIG. 7 is a schematic layout view showing a first display
mode of an organic light emitting diode display according to
an exemplary embodiment; and

FIG. 8 is a schematic view showing a second display mode
of an organic light emitting diode display according to an
exemplary embodiment.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

Various inventive aspects and embodiments are described
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various ways.

Inorderto explain the various aspects, certain concepts that
are not related to the description will be omitted. Like refer-
ence numerals generally designate like elements throughout
the specification. In addition, the size and thickness of each
component shown in the drawings are often arbitrarily shown
simply for understanding and ease of description, but practi-
cal embodiments are not limited thereto.

It will be understood that when an element such as a layer,
film, region, or substrate is referred to as being “on” another
element throughout the specification, it can be directly on the
other element or intervening elements may also be present

FIG. 1 is a schematic layout view of an organic light emit-
ting diode display according to an exemplary embodiment.

Referring to FIG. 1, the organic light emitting diode dis-
play 100 includes a plurality of pixel areas PA spaced apart
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from each other with transparent regions TA therebetween. A
first direction may be the horizontal direction (x-axis direc-
tion in FIG. 1) on the screen of the organic light emitting
diode display 100 and a second direction may be a vertical
direction (y-axis direction in FIG. 1) on the screen of the
organic light emitting diode display 100.

Each pixel area PA includes one subpixel or a plurality of
subpixels. The subpixel is the minimum unit for displaying an
image and the organic light emitting diode display 100 dis-
plays an image using a plurality of pixels. The following
description discusses one subpixel in each of the pixel areas
PA. Embodiments, however, are not limited to the following
examples.

Each of the pixel areas PA is divided into two pixel areas
that are independently turned on. That is, each of the pixel
areas PA includes a first pixel area PA1 and a second pixel
area PA2 spaced apart from the first pixel area PA1 and having
alight emitting area larger than the first pixel area PA1. A first
organic light emitting element (not shown) and a first driver
(not shown) are disposed in the first pixel area PA1, and a
second organic light emitting element (not shown) and a
second driver (not shown) are disposed in the second pixel
area PA2.

The first pixel area PA1 is turned on when the organic light
emitting diode display 100 operates and the second pixel area
PA2 is selectively turned on by a selective signal from the
user. The second pixel area PA2 includes a reflective electrode
and a transparent electrode, which are described below. The
region where the reflective electrode region is positioned is on
opaque region PA21 and the region where the transparent
electrode is positioned is a transparent region PA22. The
transparent region PA22 is transparent when the second pixel,
area PA2 is in the off state, such that it functions substantially
the same as the transparent region TA.

FIG. 2 is a layout view of an organic light emitting diode
display according to an exemplary embodiment. FIG. 3 is a
cross-sectional view taken along line I-1 of FIG. 2, and FIG. 4
is a cross-sectional view taken along line II-1I of FIG. 2.

Referring to FIG. 2 to FIG. 4, the organic light emitting
diode display 100 includes a first switching thin film transis-
tor 110 formed in the first pixel area PA1, a first driving thin
film transistor 120, a first capacitor 130, and a first organic
light emitting element 140. A first driver of the first pixel area
PA1 comprises the first switching thin film transistor 110, the
first driving thin film transistor 120, and the first capacitor
130.

The organic light emitting diode display 100 includes a
second switching thin film transistor 150 formed in the sec-
ond pixel area PA2, a second driving thin film transistor 160,
a second capacitor 170, and a second organic light emitting
element 180. A second driver of the second pixel area PA2
comprises the second switching thin film transistor 150, the
second driving thin film transistor 160, and the second capaci-
tor 170.

Although the first and second drivers each include two thin
film transistors and one capacitor in the above, the organic
light emitting diode display 100 of the present exemplary
embodiment is not limited to the example described above.
That is, the organic light emitting diode display 100 may
include three or more thin film transistors and two or more
capacitors in the first pixel area PA1 and the second pixel area
PA2, and additional wires may be further formed. A compen-
sation circuit may comprise any additional thin film transis-
tors and capacitors.

The organic light emitting diode display 100 includes first
gate lines 11, second gate lines 12, data lines 13, and common
voltage lines 14. The first gate line 11 is arranged in a first
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direction (x-axis direction) across the first pixel areas PA1
and the second gate line 12 is arranged in parallel with the first
gate line 11 across the second pixel areas PA2. The data lines
13 and common voltage lines 14 are arranged in a second
direction (y-axis direction) across the first pixel area PA1 and
the second pixel arca PA2.

The data lines 13 and the common voltage lines 14 cross
the first and second gate lines 11 and 12. Therefore, in FIG. 2,
the minimum possible number of first gate lines 11, second
gate lines 12, data lines 13, and common voltage lines 14 are
formed in the transparent region TA. At least one of the first
gate line 11, the second gate line 12, the data lines 13, and the
common voltage lines 14 is made of transparent conductive
material and increases light transmission of the transparent
region TA.

The first organic light emitting element 140 includes a first
pixel electrode 141, a first organic emission layer 142 formed
on the first pixel electrode 141, and a common electrode 15
formed on the first organic emission layer 142. The second
organic light emitting element 180 includes a second pixel
electrode 181, a second organic emission layer 182 formed on
the second pixel electrode 181, and a common electrode 15
formed on the second organic emission layer 182. The com-
mon electrode 15 of the first organic light emitting element
140 and the common electrode 15 of the second organic light
emitting element 180 may be integrally connected. That is,
one common electrode 15 may be formed throughout the
pixel area PA and the transparent region TA.

The first pixel electrode 141 and the second pixel electrode
181 may be hole injection electrodes and the common elec-
trode 15 may be an electron injection electrode. However,
practical embodiments are not limited to the example
described above, and the first pixel electrode 141 and the
second pixel electrode 181 may be electron injection elec-
trodes and the common electrode 15 may be a hole injection
electrode, in accordance with the driving method.

Holes and electrons are injected into the first organic emis-
sion layer 142 from the first pixel electrode 141 and the
common electrode 15, respectively. Similarly, holes and elec-
trons are injected into the second organic emission layer 182
from the second pixel electrode 181 and the common elec-
trode 15, respectively. The first organic emission layer 142
and the second organic emission layer 182 emit light because
of'energy generated when excitons formed when the injected
hole or electron drops from an excited state to a ground state.

The first and second organic emission layers 142 and 182
positioned in one pixel area (PA) emit the same color of light.
The first and second organic emission layers 142 and 182 may
be, for example, one of a red organic emission layer, a green
organic emission layer, and a blue organic emission layer. The
first and second organic emission layers 142 and 182 may
include one or more of a hole injection layer (HIL), a hole
transport layer (HTL), an electron injection layer (EIL), and
an electron transport layer (ETL).

The first pixel electrode 141 and the first organic emission
layer 142 formed thereon may be formed over the entire first
pixel area PA1. That is, the region where the first pixel elec-
trode 141 and the first organic emission layer 142 are formed
substantially corresponds to the first pixel area PA1 and the
overlapping portions of the first pixel electrode 141 and the
first organic emission layer 142 define the first pixel area PAL
The first pixel electrode 141 and the first organic emission
layer 142 cover all of the first driver, the first gate line 11, the
data line 13, and the common voltage line 14.

The second pixel electrode 181 and the second organic
emission layer 182 formed thereon may be formed over the
entire second pixel area PA2. That is, the region where the



US 9,219,103 B2

5

second pixel electrode 181 and the second organic emission
layer 182 overlap the second pixel area PA2 and the second
pixel electrode 181 and the second organic emission layer 182
defines the second pixel area PA2. The second pixel electrode
181 and the second organic emission layer 182 cover all of the
second driver, the second gate line 12, the data line 13, and the
common voltage line 14.

The second pixel electrode 181 includes a reflective elec-
trode 183 and a transparent electrode 184. The reflective
electrode 183 is positioned on the second driver, covering the
second driver. The transparent electrode 184 is electrically
connected with the reflective electrode 183 while covering a
portion of or the entire reflective electrode 183, and extends in
the second direction (y-axis direction) from the reflective
electrode 183. FIG. 4 shows the transparent electrode 184
overlapping and covering the entire electrode 183. The reflec-
tive electrode 183 is electrically connected with the second
driver and receives voltage for driving the second pixel elec-
trode 181.

The second organic emission layer 182 is transparent when
voltage less than a threshold is applied. Therefore, the region
where the reflective electrode 183 is positioned in the second
pixel area PA1 is the opaque region PA21 and the region that
does not overlap the reflective electrode 183 in the transparent
electrode 184 is a transparent region PA22. The transparent
region PA22 is transparent when the second pixel area PA2 is
in the off state, and emits light when the second pixel area PA2
is in the on state.

The common electrode 15 and the transparent electrode
184 comprise a transparent conductive material having light
transmission of about 70% or more. The first pixel electrode
141 and the electrode 183 are made of'a reflective conductive
material.

Therefore, the first organic emission layer 142 and the
second organic emission layer 182 are part of a front light
emitting structure that emits light through the common elec-
trode 15 to display an image in the opaque region PA21 of'the
first pixel area PA1 and the second pixel area PA2. Further, the
second organic emission layer 182 is part of a double-sided
light emitting structure that emits light through the transpar-
ent electrode 184 and the common electrode 15 to display an
image in the transparent region PA22 of the second pixel area
PA2.

When the first pixel electrode 141 and the second pixel
electrode 181 are hole injection electrodes and the common
electrode 15 is a electron injection electrode, the first pixel
electrode 141 and the electrode 183 are made of a reflective
conductive material having high work function, and the trans-
parent electrode 184 is made of a conductive material having
high work function. Further, the common electrode 15 is
made of a conductive material having low work function.

For example, the first pixel electrode 141 and the electrode
183 may be formed as a structure including one or more of a
first layer having high work function and a second layer
having high reflective ratio. The first layer may include at
least one of ITO, 170, ZnO, In,0;, Cr, C, a-Si, Ni, Pd, Au, Pt
and Pb. The second layer may include AINd, Al, Mo, Ag, or
alloys thereof.

The transparent electrode 184 may include any of ITO,
170, ZnO and In,O;. The common electrode 15 may include
any one of Mg, Ag, Ca, Li, Al and alloys thereof and may have
avery small thickness to have light transmission of about 70%
or more. When the light transmission of the common elec-
trode 15 and the transparent electrode 184 is less than about
70%, sufficient light transmission in a transparent mode of the
organic light emitting diode display 100 may not occur.
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The first switching thin film transistor 110 and the second
switching thin film transistor 150 include switching semicon-
ductor layers 111 and 151, switching gate electrodes 112 and
152, switching source electrodes 113 and 153, and switching
drain electrodes 114 and 154, respectively. The first driving
thin film transistor 120 and the second driving thin film tran-
sistor 160 include semiconductor layers 121 and 161, driving
gate electrodes 122 and 162, driving source electrodes 123
and 163, and driving drain electrodes 124 and 164, respec-
tively. The first and second capacitors 130 and 170 include
first capacitor plates 131 and 171 and second capacitor plates
132 and 172, respectively, which are disposed with an inter-
layer insulating layer 24 (see FIGS. 3 and 4) therebetween.

The first and second switching thin film transistors 110 and
150 are used as switching elements that select pixel areas for
emitting light. The switching gate electrodes 112 and 152 are
connected to the first gate line 11 or the second gate line 12
and the switching source electrodes 113 and 153 are con-
nected to the data line 13. The switching drain electrode 114
and 154 are spaced from the switching source electrodes 113
and 153 and are connected to the first capacitor plates 131 and
171.

The first and second driving thin film transistors 120 and
160 apply a driving voltage for emitting light to the first and
second organic emission layers 142 and 182 in the selected
pixel areas through the first and second pixel electrodes 141
and 181. The first and second driving gate electrodes 122 and
162 are connected to the first capacitor plates 131 and 171,
respectively, and the first and second driving source elec-
trodes 123 and 163 and the second capacitor plates 132 and
172 are connected with the common voltage line 14. The first
and second driving drain electrodes 124 and 164 are con-
nected with the first pixel electrode 141 and the second pixel
electrode 181 through contact holes, respectively.

The first switching thin film transistor 110 is operated by
the voltage applied to the first gate line 11 to transmit the data
voltage applied to the data line 13 to the first driving thin film
transistor 120. The second switching thin film transistor 150
is operated by the voltage applied to the second gate line 12 to
transmit the data voltage applied to the data line 13 to the
second driving thin film transistor 160.

The first and second capacitor plates 130 and 170 store
voltage corresponding to the difference between the common
voltage applied from the common voltage line 14 and the data
voltage transmitted from the first and second switching thin
film transistors 110 and 150. Further, current corresponding
to the voltage stored in the first and second capacitor plates
130 and 170 flows to the first and second organic light emit-
ting elements 140 and 180 through the first and second driv-
ing thin film transistors 120 and 160, such that the first and
second organic emission layers 142 and 182 emit light.

Referring to FIG. 3, the components described above are
disposed on a substrate member 20 and the organic light
emitting diode display 100 may further include an encapsu-
lation substrate 21 covering the substrate member 20. A
buffer layer 22, a gate insulating layer 23, an interlayer insu-
lating layer 24, a planarization layer 25, and pixel defining
layer 26 are further formed on the substrate member 20.

In some embodiments, the buffer layer 22 contacts the
substrate member 20 and is formed directly on the substrate
member 20. The gate insulating layer 23 is positioned
between the first and second driving semiconductor layers
121 and 161 and the first and second driving gate electrodes
122 and 162, and insulates the first and second driving semi-
conductor layers 121 and 161 from the first and second driv-
ing gate electrodes 122 and 162. The interlayer insulating
layer 24 is disposed on the first and second driving gate
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electrodes 122 and 162 and insulates the first and second
driving source electrodes 123 and 163 and the first and second
driving drain electrodes 124 and 164 from the first and second
driving gate electrodes 122 and 162. The planarization layer
25 covers the first and second driving source electrodes 123
and 163 and the first and second driving drain electrodes 124
and 164 and is positioned under the first and second pixel
electrode 141 and 181.

The position of the gate insulating layer 23, interlayer
insulating layer 24, and the planarization layer 25 is substan-
tially the same with respect to the first and second switching
thin film transistors 110 and 150, which are not shown in
FIGS. 3 and 4.

The pixel defining layer 26 is formed on the planarization
layer 25 and has openings corresponding to the first and
second pixel areas PA1 and PA2 to expose the first and second
pixel electrodes 141 and 181. The first and second organic
emission layers 142 and 182 are formed on the first and
second pixel electrode 141 and 181 in the openings of the
pixel defining layer 26. The common electrode 15 is formed
on the first and second organic emission layers 142 and 182
and the pixel defining layer 26. The buffer layer 22, gate
insulating layer 23, interlayer insulating layer 24, planariza-
tion layer 25, and pixel defining layer 26 are made of a
transparent or high-transmittance insulating material.

FIG. 5 is a block diagram illustrating a configuration of an
organic light emitting diode display according to an exem-
plary embodiment.

Referring to FIG. 5, the organic light emitting diode dis-
play 100 includes a first scan driver 30, a second scan driver
31, a data driver 32, and a control integrated circuit 33. The
control integrated circuit 33 may include a power supply, a
timing controller, and a second scan driver controller 34.

The first scan driver 30 is connected with first gate lines
S,;-S,,, to apply scan signals to first gate lines S| ,-S,, and the
second scan driver 31 is connected with second gate lines
S,;-S,,, to apply scan signal to the second gate lines S,;-S,,,.
The data driver 32 supplies data voltage corresponding to R,
G, B data to data lines D1-Dm. The first pixel areas P, ,-P,,.....
are connected to first gate lines S, , -S, ,, and data lines D1-Dm
and the second pixel areas P,,,-P,,,,, are connected to the
second gate lines S,,-S,,, where each pixel (or subpixel)
includes one of the first pixel areas P, ,-P,,,,, and one of the
second pixel areas Py, ,-P,,,..,-

The second scan driver controller 34 is switched on in
response to an input from a user and applies a driving-on
signal CONT 1 to the second scan driver 31. Therefore, the
second pixel areas P, ,-P,,,., are turned on only in response
from an input from a user, whereas the first pixel areas P, -
P,,.. are turned on by the first scan driver 30. The first pixel
areas P, -P,... and the second pixel areas P,,,-P,,., are
independently turned on, and share the same data line
D1-Dm. Therefore, they emit light according to the same
data.

FIGS. 6 and 8 are schematic layout views of an organic
light emitting diode display according to an exemplary
embodiment. FIG. 6 illustrates a transparence mode of the
organic light emitting diode display, FIG. 7 illustrates a first
display mode of the organic light emitting diode display, and
FIG. 8 illustrates a second display mode of the organic light
emitting diode display.

Referring to FIG. 6, the first pixel area PA1 and the second
pixel area PA2 are switched off in the transparent mode of the
organic light emitting diode display. The first pixel area PA1
is an opaque region where the first pixel electrode reflects
external light. The second pixel area PA2 comprises the
opaque region PA21 which includes the reflective electrode
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and the transparent region PA22 which includes the transpar-
ent electrode. The transparent region PA22 is a transparent
region that transmits light in the transparent mode.

A portion of the second pixel area PA2 functions as a
transparent region to expand transparent region TA and the
common electrode and the transparent electrode have light
transmission of about 70% or more, such that the organic light
emitting diode display 100 of the present exemplary embodi-
ment can implement high transmittance in the transparence
mode. The second pixel area PA2 has a larger area than the
first pixel area PA1 and the transparent region PA22 of the
second pixel area PA2 has a larger area than the opaque region
PA21 in order to realize high transmittance.

Referring to FIG. 7, the first pixel area PA1 is on and the
second pixel area PA2 is off in the first display mode of the
organic light emitting diode display. Accordingly, the first
pixel area PA1 emits light according to display data to display
an image and light from the background, behind the organic
light emitting diode display 100, is transmitted through the
transparent region TA and the transparent region PA22 of the
second pixel area PA2. Therefore, the image of the back-
ground overlaps the displayed image.

Referring to FIG. 8, the first pixel area PA1 and the second
pixel area PA2 are on in the second display mode of the
organic light emitting diode display. Accordingly, the first
pixel area PA1 and the second pixel area PA2 emit light to
display an image. In this operation, the entire pixel areas PA,
outside the transparent region TA, emit light, thereby display-
ing a high-luminance image. The organic light emitting diode
display 100 can minimize the amount of light transmitted
through the display compared to the amount of light emitted
by the display so that the image of an object behind the
display overlapping the displayed image is significantly less
noticeable.

As described above, the organic light emitting diode dis-
play 100 of various embodiments can increase the transmit-
tance in the transmittance mode and adjust luminance and
transmission of the display screen by using either the first
display mode or the second display mode. Further, the organic
light emitting diode display 100 has increased the life span
because of the increased light emitting area of the pixel area
PA.

While this disclosure has described what is presently con-
sidered to be practical exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements.

What is claimed is:
1. An organic light emitting diode display comprising:
a substrate having a first region;
a plurality of gate lines, data lines and common voltage
lines on the substrate; and
a plurality of pixel areas spaced apart from each other on
the substrate with the first region therebetween, wherein
each pixel area comprises:
a first pixel area having a first driver and a first organic
light emitting diode, and
a second pixel area spaced apart from the first pixel area
and having a second driver and a second organic light
emitting element,
wherein the first pixel area and the second pixel area are
independently turned on and wherein the first pixel area
is substantially opaque and the second pixel area com-
prises an opaque portion and a selectively transparent
portion configured to be selectively turned on based on a
selective signal initiated by a user,
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wherein at least a portion of the plurality of gate lines, data
lines and common voltage lines is disposed in the first
region, and

wherein the selectively transparent portion is configured to

receive external light at one side of the organic light
emitting diode display and emit the external light from
an opposing side of the organic light emitting diode
display.

2. The organic light emitting diode display of claim 1,
wherein the second pixel area is larger than the first pixel area.

3. The organic light emitting diode display of claim 2,
wherein:

the opaque portion covers the second driver,

the selectively transparent portion is electrically connected

with the opaque portion, and

the selectively transparent portion is larger than the opaque

portion.

4. The organic light emitting diode display of claim 3,
wherein the second organic light emitting element is posi-
tioned on the opaque portion and the selectively transparent
portion, and wherein the selectively transparent portion emits
light when the second pixel area is in an on state, and is
transparent when the second pixel area is in an off state.

5. The organic light emitting diode display of claim 1,
wherein the first organic light emitting element and the sec-
ond organic light emitting element include a common elec-
trode having light transmission of about 70% or more.

6. The organic light emitting diode display of claim 1,
wherein the first region is transparent and configured to
receive external light at one side of the organic light emitting
diode display and emit the external light from an opposing
side of the organic light emitting diode display.

7. An organic light emitting diode display, comprising:

a substrate having a first region;

a plurality of pixel areas spaced apart from each other on

the substrate with the first region therebetween;

a first scan driver and a second scan driver on the substrate;

and

a data driver on the substrate,

wherein each of the pixel areas comprises:

a first pixel area comprising:

a first driver electrically connected with the first scan
driver and the data driver, and

a first organic light emitting diode electrically con-
nected with the first driver, and

a second pixel area comprising:

a second driver spaced apart from the first pixel area
and electrically connected with the second scan
driver and the data driver, and

a second organic light emitting element electrically
connected with the second driver,

wherein the first pixel area is substantially opaque and
the second pixel area comprises an opaque portion
and a selectively transparent portion configured to
be selectively turned on based on a selective signal
initiated by a user,

wherein at least a portion of the first scan driver, the
second scan driver and the data driver is disposed in
the first region, and

wherein the selectively transparent portion is config-
ured to receive external light at one side of the
organic light emitting diode display and emit the
external light from an opposing side of the organic
light emitting diode display.

8. The organic light emitting diode display of claim 7,
wherein the first organic light emitting element includes a first
pixel electrode, a first organic emission layer, and a common
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electrode sequentially stacked on the substrate, and wherein
the second organic light emitting element includes a second
pixel electrode, a second organic emission layer, and a com-
mon electrode sequentially stacked on the substrate.

9. The organic light emitting diode display of claim 8,
wherein the first pixel electrode and the first organic emission
layer are formed over the entire first pixel area so as to cover
the first driver, and wherein the second pixel electrode and the
second organic emission layer are formed over the entire
second pixel area so as to cover the second driver.

10. The organic light emitting diode display of claim 8,
wherein the second pixel electrode comprises:

a reflective electrode that covers the second driver, and

a transparent electrode that contacts the reflective elec-
trode, covers at least a portion of the reflective electrode,
and extends from the reflective electrode along the sub-
strate.

11. The organic light emitting diode display of claim 10,
wherein the second organic emission layer is formed on the
reflective electrode and the transparent electrode, and the
second organic emission layer is larger than the first organic
emission layer.

12. The organic light emitting diode display of claim 10,
wherein the second pixel area includes the opaque portion
where the reflective electrode is positioned, and the selec-
tively transparent portion that does not overlap the reflective
electrode.

13. The organic light emitting diode display of claim 12,
wherein the selectively transparent portion is larger in area
than the opaque portion.

14. The organic light emitting diode display of claim 10,
wherein the first pixel electrode and the reflective electrode is
formed of a reflective conductive material.

15. The organic light emitting diode display of claim 10,
wherein the common electrode and the transparent electrode
have light transmission of about 70% or more.

16. The organic light emitting diode display of claim 7,
further comprising:

a first gate line connecting the first scan driver with first
drivers positioned in a row of first pixel areas on the
substrate; and

a second gate line connecting the second scan driver with
second drivers positioned in another row of second pixel
areas on the substrate.

17. The organic light emitting diode display of claim 16,
further comprising data lines connecting the data driver with
the first drivers and the second drivers of a column of first and
second pixel areas on the substrate.

18. The organic light emitting diode display of claim 17,
further comprising a control integrated circuit electrically
connected with the first scan driver, the second scan driver,
and the data driver, wherein the control integrated circuit
includes a second scan driver controller.

19. The organic light emitting diode display of claim 18,
wherein the second scan driver controller is switched on to
turn on the second pixel areas in response to the selective
signal.

20. The organic light emitting diode display of claim 7,
wherein the first region is transparent and configured to
receive external light at one side of the organic light emitting
diode display and emit the external light from an opposing
side of the organic light emitting diode display.

21. A method of displaying an image on a display, the
method comprising:

displaying an image with a plurality of first pixel areas, the
first pixel areas being opaque to external light;
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selectively displaying the image with a plurality of second
pixel areas, the second pixel areas having a portion
opaque to the external light and a portion selectively
transparent to the external light;

receiving the external light in the selectively transparent 5

portion at a first side of the display; and

emitting the external light from a second side of the display

opposing the first side,

wherein the portion selectively transparent to the external

light is configured to be selectively turned on basedona 10
selective signal initiated by a user, and

wherein the display comprises a plurality of gate lines, data

lines and common voltage lines, and at least a portion of
the plurality of gate lines, data lines and common volt-
age lines are disposed in the selectively transparent por- 15
tion.

22. The method of claim 21, wherein displaying the image
with the plurality of first and second pixel areas comprises
generating light and the generated light causes the external
light to be substantially imperceptible. 20

23. The method of claim 21, further comprising transmit-
ting the external light from the first side to the second side of
the display via transparent portions of the display outside of
the first and second pixel areas.

#* #* #* #* #* 25



